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Description [Omcamie aaoopeTGHra]: 

M306pCTCHHC OTBOCVTCH K pCMOHTHO-BSCUIHI^Kt^HblU p&60TaM (PMP). a BUCHBO K CO0Co6aM BOOCTOHOBTieBMH 

nepMeraMHocTa oaaanoHHoro npocTpaacTaa. 

Haaterea cnoco6 BoccraaowiCHKH nq^rrHtmocrii aaxonoHBoro npocrpaHcroa nyreu coMaHaa 
f 36brroqBoro Aaan emw eayxym o6ca«noO aaaoHHbC no pihom oik p k saaontamoiiy npocTpaacrey 
(HarHeraHBc s^iocni ana BopbiBaaBo* aapana). npoacxoAHT HaflyBamc oocaRBDft koiiohhw e 
nxniBa^aqpH saaopa uem«y KonoHHofl h i^wenrrngM Kaunoi pj. 

HeAocraraa aaanora oamjnoTOorrca a to*, aro, Bo-nepabo. co^anae roebirowHoro Aaaneaaa nyrew 
HanarrasHH smpcocm Bbtawaarr paapymonie kojwbhm hc tojimco b BHTepaaae. a Koropcw b koji^cbom 
qpoCTpaacTBC arcrca uewear. ho h b inrKpaanax. r^c qpueBra «rr. 9*x> ooacao ato i^ioctboctii 
oecaABOftaano™. Bo-eropux. BapuBuat aap^a npoupoc uanoKo^nxxoapye^ ™ i^^Lbcc^ k 
BapynKHHX> kojiohhw h ucuarraaro Kaura. 



Ha * 6(Wq? 6nmHM * K506 P CTCHHW 110 TCXHHTOlCtt CyiqBOCTtl HBTEHCTCH CD0CO6 yCTpaBQHHH 3aSOJIOHHUX 

IKpCT0K ^^Z^* yncnMHCHSiH HBawcrpa KonoHHW 3a npentm* ynpyrwx Aafropuaiafa B HHTepeajic roananaB 
PL VBeTiMTOHE ffn^crpa kqhohhu npMoaoART nyrew ri^paHraracaoro aa^cAcrm aa kojigrhv na 
yaacTxe aso/ianaa. 

Hwcraroa ■aBBCTworo cnocooa aavnmmi a oonunrii TpyApewxocra P *6or 3a carr 

□pBiraanDi napscTHoro o6opkk>e»hbh, KOTopoc. aax npaHejio. Be or/nwaercH BbtcoKoa HaAcanocrba). 

3aAaaa sawaoaaerc* o nnRwrn nn ft i »^thbooctb peMOHTHO^DOJwqHOHm^ pa6*r a b came™ 
Tpynoaarpax. 



nocxaaneHaaa 3ana<,a A«rr«racrcH re*, ™ D cnoco<5c oocxrraHoancHHH ncpMrnraaocTH saKOJioHHcro 

np ocrpaBC Tsa nyreM ymrnxmai flBaMrrpa kojtohhu b hhtcpc 

yBcraromaioT 3a cuer yBenaaaBa»iAeac* b o6beuc ape Teep A eHBH 
(HPQ PL KOTopyio 3aa:aqHBajoT b acjiOBHy u cocwaioT moct b HBrepBane a 
HPC Bcnonbsyxxr CMccb a3B&rrsoByiD aJiH ropmjx h oypoaboc pa6or (CHTB). 

ycncmHocTb peMDarao-HoownnwHHboc pafior no BcnpagjxeRmo aerepueTBHBKrrii l^otthot 
npcBtraraer 60%. 3to ofrwasaeTc* tcu, aro npnwesHCUtcc BaonmDiOHHbie uaTepaanw (b 



y *^ocri,po^ 

npeatnaaer 60%. 3to o6wraaeTc* tcu, vto npnwesHCUbic BaojMiDiOHHbie uaxc 
q?»<cHTHbd! pacTBop m pacTBopw qjqji) o&iaflajoT ofin^Hu Btc^ocrraTKOM - yca^oqBocrtJo. 

Bnp^ooe aamnyaxaq^ CMa a n i abi rcpMcnwaocn, aaaonoHHoro npocTpamrrBa cBscKaercfi 3ro 
npOTOawrr ^ otx W* rrmcM Harpyaoa Ha oCcaflHyio aonoHBy a iv*«BTHHft aaiAHx, Hamnoxep 



rftfr _ "P" AaaneHHH a oBamae nponHocn, nytmptmw aewesraoro aa^iro 'c 
KonoHBoa yMeHunaercK. Bee bhum Dexxkooamni Tanrve 



w AW «~ n nepjopaqBH iaue npwBf^ K yxyTnnesiao coctohhhh qeueaiBaro 

kojiuql Btohc apeMH. 3ancw>. vro BenocpeAcraeHHo b HHTepaajiax nep^opaqKB CBenneHW /soHTasT/ 

aanoHHw a neweary a peaynvrare ee Ae^opwanaH. Hocne onpeocoaaa o6caAHoa kotiohhw raLe Kaa 
apaaajio, Ha6jnD AacTO i Hapymeaae ee aoaraaTa c n^earoM. Opu aro* eaBtkmbaxac HapynieaaH KoaraKxa 
on^Hbi b HHTcpBanax nnacroB c BBrcoaoa npoHH^ocrt* a aaBcpHa*. B nnacrax c noABemomoa 
/ma/nT ymCHHH KOBTttKTa n ° C71C 0npCCCOBKH KM * C ^ o^^aiorca b ooae BOAOHefrraHoro aoaraaTa 

Oupmu npoayomyD cnoco6nocTt> ffw noAomaeaHoa aoAbi «uihorBoro MBKpoaaoopa u«w 

oficaAHOft aonoaaoa a qra^eaTHw* laaacu. <»op M yny flapcH-BcftcW mo«bd nanacaTb ciiw^n^ o6p^ow 

I 2 / ' rwe - D-BayipeHBHa naaiierp DjaaeaTaoro Rom^a, m; d-BHennrafl 

Q = <D -<1 > / ; tl> 

T i,087»10 *M 

W"UMBrrpo6caAH0H kojiohhw. u; p-nepcnnaA AaancHaa. na; x •aoa^BDaeHT ranpaanaHecxax 
coi^oTBBiieHatt; H-AnaHa naapooasopa, u; Q-pacww bohm, ^/cyx Bw^cm oD03aa<asan D-d- 5 : P/H « 
gradP. r^ e s-3a3op M e^aanoHHoft HI ^cHTHb IM aai^u. ^ grad P ^rp ^orr Aa Rii e »w». Ha/u. 



Toi^a ^opuyTia /l/ 6 3W er auen> bba: y - ^ Bim 

q = 4fi<^6> / ^ # <2 , 

ao3**BiDieHxa ranpaanaHecKax conporaBneHaa HeodxoAaMO Bb™cntm> apa-repon Pefliiojitflca 
K9 _ ^ me v - KarieMaTawccxaji Braiocrt, aoflbi / npa 70°C. v - 0.5» 10 6 v^/c). 



^ — ^ 
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Onpc^CTWDDT CO 

: y - OJS* lOV/c; d - 0,168 u; 6 - 0,1 wm 
- KT 4 u: grad P - 4» 10 6 na/u. 

GicreMa ypaaHCHHfl /2-4/ pemarrca urro^oM nc^Copa. 

TaKHM o6pa30M. scpo 3aoop 0.1 w npa rpaflHorre Rtmnwrn 4 Mna/w k mrrepnany nep^opaimB uoser 
nocrynaTt. osorao 22 w 3 Bqppu b cyrxH. 

HoBbmieait c paa raqpw a oocaAHoa kojiohhc npaBQAHx k ysenvKHno oe jDwiripa. Paron* noKaatjDaioT aa 
CKQUbKo uyxao noBUCHTb Aaanontt b Kommne, «rro6w ee Baemmfl pa^ayc yBwrnroica Ha 0,1 mm una 
ncpotpwTHn MHxpo3a3opa. 

♦opMyna ftnH paflKaJibHwx nqjcutxqcaBtt eapymofi ctchkh ipyfoi no aa^aue Hhmc hmmt bba Jbf 
r.rf-r_rf . *_- P _ * -KOd^BUKceT nyraocoHa. ^ - 0.25; B -MOAJTib 

<5> 



V * A I « 1 2 V r t 



yapyrocra a ™ cra na, E - 2.1.K) 3 MIIa; P, -BByrpesHoe AaaneHoe, MTla; P 2 
Mna; r , -BHyTpcHHHtt p^yc Tpytiu. ic r 2 -bhothhh pswayc Tpytiu, w, ra -d/r. 



nycn, Pi - P a *P^ Bra PrPa«P. v 

rn« ■ H36b*TO*moe /jaBJieHne b kojiohhc no cpaaHe&ajo c HapyxBUM Aaane 



Tor^a fropuyna /5/ 6y«cT Bbtrnf^eTb 2 # orcio«a 

• r 4 <1-Ji>ir 



6 = - 



V^».« E r z <7> 



„ < rf -rf > < l-|l>< r*-r*> HpH » - 10«M: P, « 20 Mlla: r, - 0.076 m: r, - 0.084 li. 



i>i>'f B » FV* » 33.7 Mna. 

t*0,07» •0,0t4 



" ♦ZO 

£»o,d7b 



Po^rM norabanarr. vro ecra Mcmfly o6ca«HaH kojxohboh h uo*chthmm aojTbqpu cymrcxByer 3a3©p 
Bcm^ano* 0.1 mm. to ^ocxaxoMuo o kojiohhc coogaTb AaBTicmrc 33.7 Mlla h saaop Syn^er nepespuT oa ctct 
yBcrara^w BHemHero ffgaMerpa kcwohhm. Tokoc RsiBn&mt m Rome fanuxiee moxbd co^arb nyreu 
pa3McmcHHH B kojiohhc Mocra K3 Hes3p«B«ATO* paspymawinjcft cMecai /HPC/ x b ^cthocxh cmcch 
BODocTKOBatt «to ropHboc >f fiopoBwx pa6oT /CMTB/ (61. 

WCnpBMeaOTDx. mnoHbiM o6pa30M npn p ao pymem m nponHbix xpynanx MarcpnanoB (cuantewc copo^w), 

OCTOHHbOC M KCJie306eT0HHMX H^CJIHa, KaUCHHUX KJlRJJpK, J^Vl R06htmi npHpOAHOTO K&MB52. 

HPC name bccto npc^cxaaTOTOx co6o* nopomxooopaaabce txropajw h HCB3pbiBOonacHfaic Mar«pHanbr ( 
Aarompc c Bo A oft n^/io^Hyio pcam^w (pH-12). npn cMcggmaBm noponma HPC c boaoh oopaoyercH 
cy^ocro (paooTOi cmcci,). aoropaa. 6yHy^n sannraH b ranyp. oj^jiaBObm a o6bcxtc Dx^icsazi^M 
pa3pymcaaiQ, c tcqchbcm BpeueaH cxsaTUBaercn. Tocp^eer, oppoBpeMeaao ytxjnswtsm, B o6beMe. 
YBararaonie oGbota. - cnt^cTBHe nawparamra komiiohcrtob. Bxoppmax b oocTas HPC. npaBCAHx a 
pa3BHTHK> b mnypc rBAparauBOHHoro nawicmm (6aace 40 Mna). n<w A<*CTfaicM ra^Tuqunmiaro 
AaaneRKR b tcjic o6b«Ta pa3BBBaayrcn BanpraacaixH. npazx>AHmKe k «to pa^yxaeamo f7I. 



npenrtaracMMft cnoco<5 Kjonimm DaxonaHBoro npocTpaacTBa ocyn^cawaoT cn e^ymqtiu oopaoow. 

B CKBaxMHy cnycitaicrr aonoHHy HKT c xaaHM pacwroM, tnxXSw HSXHHfi xoh^ RaxoABJicH aa 10-20 w wsmt 
HHTepBana ncp^opainiM npoAyKTHBHoro miacra. Basoymflaxrr nppKynsmfax* a npoMMBaioT GKBasHay boaoh. 
oxnaxAeHHoft ^o 0-10°C. 
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3arrBOf»noT HPC oa t*w? c Teuxxparypoft O-10°C. 

aanoTmrma oOawBoaKancmHN B KHTcpeajie 10-20 u. w 
npc^aBnssBaiox cycoeasma HPC^o DwpaflHHBaHna cc ypomicft b HKT b 3arpy6m»< npocTpaacTee 

OcoaiiBiuoT CKoaKHBy. 

"mpray "?»Pg« "fonwrr m a. o*t nnpHBam mnefciwi aa n»i4mr. a ja cwr 
Htc&awMocn, ycraHOBKH nasep*; B^eropba. yurawnaer BpoaamMt sarpira „» npoBwx^KP^^ 
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Claims (<Dopuyjia H3o6pctchmh|: 

1. Cnooo6 BoocraBoancaKH pcpmctiwhoctb ^gjiohhopd npocrpaarrea nyrew yBemnesHH xmaueroa 
KonoHHhi b mrrcpeanc joohhuhh. orjnroaion^itoi tcu. tiro flHawrerp kojiohhu yiwraramajoT^ia c*wt 
yBemramaiomtflca b oOoftue npa Tfiepnemm mBspuuaaTx* paspyniaiozqeft cwccb (HPC) kotoovkd 

38K&miBiUDT B KQJIOHHy, H COCyjaiOT MOCT B HHTCpBajlC H307I5njHJf . ^ 



-6- 



RU 2108445 CI 



Drawlng(s) [lepreul: 



XapaicrepMCTMica HPC 



XapaiaepMCTMKa 



Ta6/iM ua 



gHaneHMe 



1. BoflocMeceeoe oTHoiueHite cycneM3MM 

2. Pacxofl nopouiica, tohh Ha 1 m o6veMa 

3. PacreicaeMocTb no KOHycy A3HMM, cm 

4. rUiOTHocrb cycneH3Mw, t/cm 3 

5. 3arycTeBaeM0CTb, npw TeMnepaType 20-25 rpawycoe C, mmh 

6. CMenneHwe kbmh* c Tpy6oK, Mria 

7. ConpoTMBnenMe k3mha ctw/ibTpauMft boaw, Mna 6onee 

8. flagngHM g npM pacujMpeHMn. MTja 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5,0 
60,0 
fl0 4S-Q 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
m the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. & 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ] . 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4] : 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v'= 0.5 
• 10 v /c). 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10' 6 m 2 /c- d = 0 168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where p is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxcess or P, - P 2 = P excess , 

Where P exccss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 6 = 10 -4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete nng, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 



Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. b 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 



RU 2108445 CI 



The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing shine at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
opemngs are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string s diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. ' 6 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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